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3) Amendment to the Detailed Description: 

DETAILED DESCRIPTION 

In [ [F i y. 1] ] Fig. 2 , the normal thermal cycle of the invention 
consists of a [[welt]] wet compression, indicated with 1-2, regenerative 
heating indicated with 2-3, continuous combustion heating indicated 
with 3-4, dry expansions indicated with 4-5, reheating for continuous 
combustion heating indicated with 5-6, dry expansion indicated with 6- 
7, regenerative catalytic heating indicated with 7-8, regenerative 
cooling indicated with 8-9, cooling for condensation of water vapor 
indicated with 9-10, and with outlet exhaust gases to state 1. 
In [[Fig. 2]] Fig. 1 . indicated with 1 is the dry air filter, indicated with 2, 
is the oil-free air [[scr e w ]] compressor [[ o i l - fr e e of with ext e rn a l 
synctTTunized l i miny gea r]], this compressor consists essentially of two 
helical grooved no contact rotors, a male, the driver, four lobes, and 
one female, six [[gnillps]], gullies in a stationary housing with suitable 
inlet and outlet ports, with water [[injection]] injector and combined 
sliding valve for capacity modulation from 10 % to 100 % and pressure 
ratio modulation from 4 to 20, indicated with 3 is the high pressure 
water separator; in [[Fig. 2]] Fig. 1 indicated with 4 the high pressure 
side of the regenerator, is a heat exchanger that heats the air 
compressed before combustion with heat rejected by the cycle; 
indicated with 5, is the first combustor in which the fuel is burned with 
primary air and the hot gas is diluted with secondary air for a 
homogeneous mixture of the outlet gas at constant temperature of 
2,500 °F, indicated with 6 is the first stage expander, it is a gyratory 

4 



Application /Control Number 10/828,270 

Amdt. Dated June 15,2005 

Reply to Office action of June 24, 2005 

screws machine [[ with rotors fu ll y cynchron i zod and] ] without contact 
between screws or housing and screws, this expander drives only the 
[[ compr e sor ]] compressor and the [[ acc e sor i es]] accessories , the hot 
gas escaping in the first expander is recuperated by the second 
expander, the outlet gas from the first expander indicated with 6, that 
goes to the second combustor indicated with 7 or to the catalyzer 
indicated with 9, by means of a damper indicated with 19, in principle 
the part at high temperature use a stainless steel alloy of [[iron-cobalt- 
niquel]] iron-cobalt-nickel w ith coating of alloy of chromium-aluminium- 
ytrio, the internal cooling is by water at head pressure for bearing and 
gears box, and by water vaporization in rotors and housing; the 
second combustor indicated with 7 has steam injection generated by 
the internal cooling, for inlet run the fuel injection [[inyection]] is cut, 
the pressure ratio is reduced at minimum, and the damper indicated 
with 19 is closed , in normal run the outlet gas of the second combustor 
indicated with 7 is of constant temperature, 2,500 °F; indicated with 8 is 
the second stage expander which drives the outpower shaft, the 
escaping of hot gas in second expander is recupered by the 
regenerator; indicated with 9 is a typical catalytic converter for 
regenerative combustion turbine; indicated with 10 is the low pressure 
side regenerator; indicated with 11 is an air cooled condenser that 
[[ recuperated ]] recuperates water from water injector [fmjeeted]] and 
generated by combustion, indicated with 12 is the low pressure water 
separator; indicated with 13 is the water tank insulated with automatic 
heater for low temperatures, water filter for the solid removal and to 
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[[oeuicalized]] neutralize oxides and acid of sulphur; indicated with 
14 is the water pump for the compressor indicated with 2; indicated 
with 15 is the air cooled for the water compressor indicated with 2; 
i ndiootod with 16 is the water [[injected]] injector with the water outlet 
from cooling of gears, seals, anti-friction ball and roller bearings of 
compressor indicated with 2; indicated with 17 is the water and air 
outlet from compressor indicated with 2 to separator indicated with 3; 
indicated with 18 is the water control for cooling of expander indicated 
with 6 and the expander indicated with 8; indicated with 19 is the 
damper valve for idle run; indicated with 20 is a steam separator; 
indicated with 21 is a water ejector for exhaust gas aspiration from the 
low pressure side of the regenerator indicated with 10.- 
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4) Amendments to the Claim 

What I claim as my invention is: 

-1) An internal combustion engine of open closed cycle and 
binary fluid comprising: 

a dry air filter for cleaning [[U iu dost uT II iu]] aspired atmospheric air; 

a water [[injection]] injector twin screw compressor that 
compresses air and pumps water, oil-free, in a single stage, with air 
flow from 10 percent up to 100 percent, air pressure ratio from 4:1 up 
to 20:1 [[ and wat e r m a ss i nj e cte d fr o m 0 up to 2 00 p erc e nt o f a s pi r e d 
a i r ma ss]]; 

a high-pressure water separator [ [of h i gh prooouro ]] to remove 
the water at high pressure [[of]] from the compressed air; 

a [[static]] high-pressure side regenerator [[, high pressure side]] 
for recuperative heating of the compressed air; 

a first combustor to burn different types of liquid or gaseous fuels 
for heating the preheated compressed air in a continuous combustion; 

a first [[dry]] twin screw expander with fixed expansion ratio for a 
first expansion stage of hot gasses from the first combustor at constant 
maximum peak temperature, [fthis]] the first twin screw expander 
drives the compressor; 

a damper ffeeftfFeH], for [ [ t he r egula t ion o f]] regulating the 
amount of hot gasses ftattowed ]] being delivered into the second 
combustion chamber, and bypassing the hot gasses to a regenerative 
catalytic reactor; 

a second combustor burning different types of liquid or gaseous 
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fuels for reheating the hot gasses and steam injected in a continuous 
combustion, the fuel injected in the second combustor and the steam 
injected are cut off simultaneously in idle run; 

a second [[dry]] twin screw expander with fixed expansion ratio 
for a second expansion stage of hot gasses and steam from the 
second combustor at constant maximum peak temperature, the second 
twin screw expander has an output power shaft; 

a regenerative catalytic converter and thermal reactor recovers 
heat increasing the temperature of exhaust gasses by means of the 
post combustion of hydrocarbon and carbon monoxide and reducing 
the nitrogen oxides; 

a low-pressure regenerator, [[.l ow o i do, whoro] ] wherein the hot 
exhaust gasses is cooled and the water vapor is condensed; 

a steam separator^, i s a l a r g e insu la ted p ress u re vessel , part i a ll y 
fil l ed w i th hot wotor, when otoom oupp l y cxocodo domond, tho h i gh 
pressure steam is injected Into the steam separator; the steam 
c o n d ensed gi v e s up i ts l atent heat , to ra i s e the pressure , t e mperat u r e, 
and heat content of the water body, when th e steam demand exceeds 
the supp l y, the pressure i n the atxumu l alu i drops and the addit i ona l 
r e qu i r e d st e am flash e s from th e wat e r) taking b a ck th e h e at prev i ous ly 
s tored; wh e n t he su p ply i s sup er h e a ted s te a m th e accumu l at o r i s d ri ed 

anH if thft supply evregHg HemanH thft ftteam is injftrteH in thc> mftHium 

e xchang e r of th e r e g e n e rator, th e st e am i s cool e d and tho heat i s 
r ec o v er ed; ]] wherein the high-pressure steam coming out of the first 
and second twin screw expanders is injected: 
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[[an]] a water ejector combining a high-pressure fluid with a low- 
pressure fluid to form an intermediate-pressure fluid supply; 

a condenser, [[ coo l ed by natura l or forc e d c i rculat i on of 
atmospheric a il l l nuuy i i it tofl recovering water from the exhaust 
gasses and steam; 

a low-pressure water separator, wherein the injected water and 
the water are generated by combustion is removed from the exhaust 
gasses, [[teem]] and then the exhaust gasses are discharged right to 
the atmosphere; 

an insulated water tank having a filter for the solid removal and to 
neutralize oxides, acid and sulfur dioxide; 

a water pump transfer water from the insulate water tank to [[the]] 
[[water]] a cooler, the water being supplied through a water injector to 
cool down the water-iniection twin compressor : 

[[q wotor ooo l or, ooo l od by natura l or forood o i rou l at i on of 
atrrrospl leric a ir;]] 

[[a water injection in the compressor for internal cooling;]] 

[[ a wotor f l ow contro l of i ntorno l coo l ing i n tho two oxpandore for 
steam generation; ]] 

a water flow control water flow from the high-pressure water 
separator being supplied to the first twin-screw expander and the 
second twin-screw expander : 

a steam injector in the damper [[control o f]] controlling hot gasses 
to be delivered to the [ffor]] second twin-screw expander. - 

Lelio Dante Greppi 
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[[Fig. -2-111 



Air Intake 




2 



Application /Control Number 10/828,270 

Amdt. Dated June 15,2005 

Reply to Office action of June 24, 2005 



Fig.[[ 2fl- 1 



i ^Specific [[ Fntalpy ]] Enthalpy Absolute Temperature k 
BTU/lb °F abs. 




■ ►« 

0 Specific Entropy BTU/lb/°F 
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